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For man of the practical and commercial uses of 

peratures to the nearest degree, and relative humidity 
within 1 or 2 per cent of the true value, are sufficiently 
accurate. The determination of the dew point and 
relative humidity by means of psychrometric tables 
from wet and dry bulb readings requires the use of two 
se arate tables and involves separate operations. If 

then to determine vapor pressure and dew point some 
calculation is required in addition to the use of tables. 

Various diagrams for the solution of problems involving 
humidity have been prepared, but in general such dia- 
grams are necessarily large in order to  provide sufficient 
accurac and, furthermore, separate diagrams are usually 
requirepfor reduction of psychrometric readings for the 
determination of humidit and dew point. 

In a recent B er: L. 8. Hall has described a simple 
graphical metlog by means of which manp curves, 
empirical and o t h e m e ,  can be reduced to straight lines. 
Ths is accomplished by the use of a varying scale for 
one of the coordinates. Ap lying this method to the 
temperature scale of an or!lnary curve of msximum 

ressures, a rectilinear vapor ressure line is 
:#%e% This is shown by the diwonaf line designated 
“vapor Pressure” on figure 1. ?a or pressures in 
inches are given b a unvorm scale un 3 erneatli this line 
and at the base o P the dagram, and teniperatiires by a 
varyin scale’at the right of the diagonal line. An advan- 
t e o f this method of plotting as compared with the 
re 3 uction of such curves to straight linea by logarithmic 
or other scales is that the letter in this instance give 
decreasing temperature scale intervals as the vapor 
pressure mcreases, whereas the method here used gives 
an increasing temperature scale with increased vapor 
ressure, thus facditating accurate reading of the results 

from the dia am. 
Since, wit f the scale system here used, the masimum 

vapor pressure line is straight, it follows that the vapor 
pressure lines for various percentages of relative humidi- 
ties are also strai h t  lines. These are represented by the 
radial diagonal kes to the left of the vapor pressure 
scale. Thus far  the diagram affords a basis for direct 
reading of maximum !a or ressure a! a given tempera- 
ture, of relative hurm % !  ity or any gmen temperature, 
and absolute vapor pressure, or of actual vapor pressure, 
for an temperature and relative humidity. In order to 
provi 2 e a comp!ete graphical solution of humidity 
roblems, it is desirable to lnclude on the diagram means 

7- for the determination of the dew point from wet-and-d 
bulb-thermometer readings. For a given air or dry-bu b 
temperatur!, the dew-point temperature decreases as 
the depression of the wet-bulb mcreases, or, in other 
words, as the reading of the wet-bulb thermometer 
decreasm. To express these relations, a horizontal scale 
of wet-bulb read’ s has been placed at  the base of the 
diagram, and curve Yi guide lines drawn such that the dew- 
point temperature is found on the temperature scale at  a 

oint horizontally op osite the intersection of the guide 

ordinate t rough the given wet-bulb reading. The 

humidity o g servations, results giving dew-point tem- 

o 3 y air temperature and relative humidity are given, 

L e  for a e dry- Y3 ulh reading with the vertical scale 

1 Hall L. 8: The probable varlatlon in yearly r u n 4  88 determined from a study of 
Califomh streams. A .  8. C. E. Papers and Discussions, 1saO. 
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following examples illustrates the use and accuracy of the 
diagram: 

Given wet-bulb reading 5 4 O ,  and air temperature or 
dr bulb GOO, to find the dew oint, vapor pressure, and 
re T atise humidity for 30 inches arometric 

posite the intersection st “a” o P the guide 
dew point is given on the tem erature sc 

reading GOO, with the vertical line through wet-bulb 
reading 5 4 O ,  or 99’. Estend this line horizontally to the 
left of its intersection with the temperature diagonal-the 
va or pressure is given vertically underneath the point “8’ st “ e ”  on the vapor-pressure scale, or 0.34 mch, and 
the relative humidity is iven vertically above the inter- 
section point “a,” at t a e intersection of this vertical 
line with the GOo horizontal temperature line at “f,” or 
66 er cent. 

#he operation is very simple, since the three required 
values are found from two intersections, and two of them 
are on the same vertical line. The operation of determin- 
ing the depression of t,hc wet-bulb which is necessary in 
the use of psychrometric tables is here avoided. 

Given the air temperature and humidity to find the 
vapor pressure and dew oint-for example, with air 
temperature 8 3 O ,  and re P ative humidity 67 per cent. 
Enter at 83O on the temperature scale. Run horizon- 
tally to the left to  the intersection of this line with the 
reldive humidity at  the point. “f,” vertically underneath 
at  “g” read the temperature of the dewpoint 71’ on the 
temperature scale, and read the vapor ressure 0.76 on 

Given the air tern erature and dewpoint, to find rela- 
tive humidity. Wit! air temperature 43’ and dewpoint 
37’ at the intersection ‘‘ k. ” of the horizontal limo, through 
43’ on the temperature scale with a vertical throu h 

corres ondin to dewpoint temperature 37’ on t % e 

the diagonal at “2,” and the vapor pressure 0.22 at  “m,” 
vertically underneath the vapor- ressure scale. 

As illustratin the accuracy o P the diagram, the prob- 

and dr -bulb readings, as indicated in the column head- 
ings. %he correct values as determined from the psy- 
chrometric tables are given in column 2 in each instance. 

Coni parison of resitlts fiom diagram and tables. 

the vapor-pressure scale at  the bottom o F the diagram. 

vertical sc 3 i  e, rea the relative humdity 80 per cent on 

lems listed in t fl e subjoined table were solved for wet- 

OF. 
Dry-bulb- ............. 80 
Wet-bulb- ............. 

Relative humidity.. .... i 22 
Dewpant ............... I 28 74 1 74 
Vapor pressure .......... 

, I I I 

Variatwn of d m  oint and pelatice hzcm-dit with barnmetric prei~szcre for 
we&db=5P and air temp. ~ D r y - b u l b ) = W .  

Barometer. 

Incbes. 
30 ................................................................. 49 
29.. ............................................................... 
27.. ............................................................... 
25 ................................................................. 70 
23 ................................................................. 71 
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The diagram is repared primarily for barometric 

!or most practical purposes whenever the. arometric 
ressure is not less than 27 inches. The variation of 

Zewpoint and relative humidity with barometric pressure 
is illustrated for the case of dr bulb reading 60' and wet- 

Most evaporation formulas, including that of the 

g ressum 30 inches. I;R esults d be sufficient1 accurate 

bulb 54' in the subjoined tab T- e. 

author, involve the m a x i m q  vapor pressure at  the 
temperature of the evaporation surface, and the actual 

ressure in' the air, as factors. The diagram is 
especi vaporrfi y adapted to the determination of these quanti- 
ties, either from observational data where the dr -and- 
wet-bulb readings are given, or from publisheg data 
where either the air tern erature and relative humidity, 
or air temperature and a! ewpoint, are given. 

A PSYCHROMETRIC CHART FOR DETERMININO THE DEWPOINT AND RELATIVE HUMIDITY. 

By R. B. SMITE, 0. E. 
[1gg7 Vinewood Ave., Detroit, Mi., Feb. l9,leZl.l 

Psychrometric observations are usually reduced by 
means of tables computed from some formula for the 
pressure of aqueous vapor in the air and from the known 
values of this pressure for saturated air. I4 is entirely 
feasible to erform this -reduction (graphically without 

ing to the following 
(1) The addition o two quantities which can be repre- 

sented with sufficient accuracy on a suitable scale can be 
effected gra hically by laying a straight edge between two 

% the value where the straightedge crosses a third scale, 
midway between the other two, in units one half as large 
as those used in plotting the quantities to be added, pro- 
vided all three scales have their zero values on a straight 
line. This is clear from Fig. 1 , in which a and b represent 
the quantities to be added and a'+b' represents their 
half sum for all values of a and b. 

(2) The subtraction of one quantity from another can 
be effected gr hically by the same operation, rovided 
the quantity# be subtracted is plotted in a 5 irection 
o posite to that of the other two scales, as shown by 
&g. 2, where evident1 a' - 6' re resents half the difference 

(3) Multi lication or division can,be performed graphi- 

quantities to be added or subtracted, their ogarithms. 
Fig. 3 illustrates the ap lication of the foregoing rin- 

vations by a solution of the formula 

the use of ta % les by means of a chart constructed accord- 

scales on w l ich the two quantities are plotted and read- 

YinCiP1" - 

between a and ZI for a r  1 values o I a and b. 

cally by su E stituting, for the numbers re resentmg the 

ciples to the graphical re 1 uction of psychometric o E ser- 

P 

e-e'- .00066 B (t-t') (1 + .00115 t ' ) .  

The factor B is incorporated in the solution as follows: 
If a, Fig. 3, represents a value of .00066 x 760 (t-t'), b 

the value 760 and 6' the value of B, then a'=B (t-t') = 
760B (t-t')/760, since a':b::a:b, or a'= ab'lb. 

The relative humidity is determined by measuring 
directly the difference between the values of log e', Sgure 
3, corresponding to the tern erature of the air and the 
temperature of saturation pdew oint) respectively and 
subtracting this difference from &e value of log 100. 
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The chart when ready for use in reducing observations 
is simply lettered with the values of the psychrometric 
data corresponding to the values on the scales and with 

ving an explariation of the procedure to be 
notes followe 9 


